Medial septal lesions in rats enhance locomotor sensitization to amphetamine.
The mesolimbic dopamine (DA) system appears to play a major role in the locomotor activating and sensitizing effects of several addictive drugs. However, less is known about the neural structures that may modulate this system. We examined the effects of medial septal lesions on the locomotor activating and sensitizing effects of amphetamine in between-subjects (experiment 1) and within-subjects (experiment 2) experiments. Repeated injections of 0.6 mg/kg (experiment 1) or 1.0 mg/kg (experiment 2) amphetamine over six sessions produced more locomotion in the lesioned rats than in the sham-operated controls. This repeated exposure to amphetamine subsequently increased the locomotor response to 0.2 mg/kg (experiment 2) and 0.4 mg/kg (both experiments) amphetamine in the lesioned rats, such that these sensitized, lesioned rats moved more in response to these doses than unsensitized, lesioned rats and sensitized controls did. Both experiments also indicated that this prior sensitization enhanced the locomotor response to 0.4 mg/kg amphetamine more in the lesioned rats than in the control rats when compared with the response produced by saline following sensitization or by the same dose of amphetamine prior to sensitization. In contrast, prior exposure to amphetamine decreased the locomotor response to 4.0 mg/kg amphetamine in the lesioned rats (experiment 1). Although medial septal lesions occasionally enhance locomotor responses to moderate doses of amphetamine prior to sensitization, a main effect of these lesions is to further enhance the effects of locomotor sensitization to amphetamine. Implications for drug addiction are discussed.